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The invention is based on the use of common rainbow trout as a 
high-resolution biosensor adapted for monitoring industrial waters. 

In its general principle r the invention is not novel since a 
patented Troutometer currently exists on the market which has been used 
by 1NRA and a Reservoir Agency. 

. However, this method - based on the behavioural reactions of the 
fish - remains very crude « In the event of pollution, it does not provide 
any qualitative, let alone quantitative, response* 

By contrast, the invention - the result of 10 years of research 
into the • fundamental neurophysiology of trout - allows, by the 
methodology aad technology it employs, a level of resolution and speed of 
. response which are highly advantageous when detecting a certain number of 
synthesis molecules (comparable to micro-pollutants) in a fresh water or 
marine environment. 

Regarding the methodological plan: the invention differs from the 
Troutometer since the pollution information is captured at the level of 
the olfactory nerve structures of the fish. This then allows a high 
resolution sensitivity over a large spectrum of chemical families on the 
one hand, and on the other allows the hardly quantifiable behavioural 
fluctuations - on which the current Troutometer is baaed - to be avoided. 

Regarding the technological plan: the animal is the biosensor of a 
measurement system. It therefore ensures the following transduction 
function: chemical information on micro-pollution — > particular 
electrical activity at the level of the nerve structures ♦ It is 
sufficient to capture this electrical activity and utilise it. 
implementation 

The bioelectric information present on the olfactory bulb is extracted by 
two platinum electrodes having a diameter of 3/100. It is amplified, then 
coded, and finally emitted at a centre frequency of 100 KHz by the 
emitter (EM, Figure 1/1} . This CMOS-enabled emitter allows the changes in 
the electrical activity of the olfactory bulb to be code-converted 
exactly. The telemetry unit is fed by a lithium battery which (given the 
low overall consumption of the emitting portion) guarantees 1800 hours of 
autonomous running. 

The trout (T, Figure 1/1) is placed in an aquarium tank (B, Figure 1/1), 
measuring €0x60x40 cm and fed with water , for monitoring* 
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The telemetry signal emitted by the emitter is captured by two stainless 
steel electrodes formed as plate* (E w B 3/ Figure 1/1) placed on the 
bottom and near the surfaoe of the aquarium/ respectively. This signal is 
then amplified by an amplifier (A, Figure 1/1) having 80 db gain in the 
110-80 H2 band. The decoder {D, Figure 1/1} allows the high frequency 
signal to be demodulated, so aa to obtain the biological signal initially 
present at the level of the olfactory bulb. This signal (electrobulbogram 
or EBG) is then processed by a fast Fourrier transformation (FFT) by an 
inexpensive calculator <C, Figure 1/1) , An FFT is therefore obtained 
which represents the distribution of energy as a function of frequency. 
In this oase, said FFT is in the 0 to 25 Hz band {FFT, Figure 1/1) . 
In the absence of any contamination, the spontaneous energy spectrum (sp, 
Figure 1/1) is distributed between 0 and 25 Hz, with a predominance 
between 2 and 12 Hz. The presence of a micro-pollutant changes this 
distribution and a different spectrum is obtained (mp, Figure l/i) . 
These changes in the spectral energy are processed by a correlator which 
allows the type of micro-pollutant and its concentration in the 
environment (concentration, chemical family. Figure 1/1) to be 
identified, as a function of the changes in the spectrum. 
System characteristics 

Resolution by mass: currently 10 ng/litre, i.e. 10 times greater than 
analysis by gas phase chromatography. 

Distinguishing between products: relatively good and basically dependent 
on the type of correlation program. 
Response times 

Two aspects need to be differentiated: 

- the physiological response time which is of the order of 500 ms from 
when the micro-pollutant touches the olfactory slits; 

- calculated time: currently, the programs are not yet optimised. Three 
minutes are required for the correlation to be obtained. 

Costs of the telemetry system; 

comprising the animal, the emitter , the amplifier and the decoder? less 
than 5000 francs as of 1" December 1981. 
Reliability of the telemetry system 

- no incidents regarding the electronics; 



• 2005# 2fl22B^-l 9^32^ ™S. YAMAMOTO OSAKA*" «AKX MUNICH N NO. 8996 Sp. 16/19 

v ' ' 1 2518265 

3 

- regaling the surgical aspect of implantation: excellent physiological 
defence by the animal ■ No poet-operative infection ha* yet been 
recorded/ since surgery was performed in a sterile environment. 

Using modest means , the proposed invention enables the monitoring o£ 
water intended for consumption or of seawater to be very correctly 
ensured. In the latter case, it is entirely possible to use trout, though 
this necessitates a period of three weeks to a month for the animal to 
adapt to the particular saline conditions of the environment. It is 
preferable to use a marine species (currently in the course of 
experimentation) . 

This invention , based on the principle of the biosensor, allows the 
physicochemical changes in the water to be monitored long-term. 
The overall response time- of the analysis system is interesting (olearly 
shorter than with the classic physicochemical analysis methods) . The 
reliability of the system is acceptable. 

It is conceivable that a systematic industrial application may be 
considered/ for solving water pollution problems 

- upstream of the water intake intended for consumption; 

• downstream of purification plants; 

- and generally wherever the chemistry of water is to be monitored. 
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CLAIMS 

X. A device which allows micro-pollutants to be detected in 
freshwater or in seawater, baaed on the use of a biotelemetry system, 
characterised by the utilisation of the sensory capacity of a biosensor- 
type animal (t) living in a tank (B) . 

2. The device aocording to olaim 1, characterised by the presence 
of an emitter, permanently implanted surgically in the cranium of the 
animal (EM) . 

3. The device according to claim 2, characterised by using 
electrodes (Ei and E 2 ) to capture the emission of a bioelectric signal 
emitted by the nerve structures of the animal. 

4. The device according to claim I, characterised by the presence 
cf an amplification (A) and decoding (d) unit. 
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I 1 invention consists an 1 'utilisation de la truite commune arc-en- 
ciel comae biocepteur & haute resolution adapts « la surveillance das aaux ' 

♦ 

da QOftSoomation, 

Bans son principa gdnfrelt l 1 invent ion n f a rien da nouvaau puisqu'il 
5 exist* actuellamant aur la marthS un TrultomBtre brevet* qui. a 6t8 mis so 
point pat riNRA at una Aganca da Baeein. 

Capandant ce proofed*, basS aur las reaction* comportemsn tales du 
poieeoni reata troa groeaiar. II na donna, lore d'un incident da pollution, 
aucnna response qualitative et encore moins quantitative. 
10 L 9 invention par contre, tisultat do 10 asuees da recherche en neuzo- 

pbysiologie f ondatnentale aur la truite, parmat da par la m&thodologie et 
la technologic mises en oeuvre un niveau da resolution et une rapidite de 
riponse tout & fait intfir assents lorequ'il a'agit de df teeter un certain 
nombre de molecules de synthase (asaimilabUe aux micropolluante) en ni- 
ls lieu d'eeu douce ou an milieu mar in* 

8ur le plan metbedologique t l 1 invention ae distingue du Truitamfc- 
tre puisque l v information de pollution est recueillie au niveau daa struct 
turea nerveuses olfectivee du poisaon. Oeci permet done d'una part une 
haute f incise de resolution sur un large spectre de families chimiquaa, et 
20 d 1 autre part de ee d€gager de* fluctuations comportementeles peu quanti- 
fiables sur leequelles eat base le Truitom&tre actual. 

8ur le-plan teehnologiqoe : 1' animal est le hiocapteur d f une ebatna 
da mesure. XI assure done la fonction de tratsduction suivante : 
inf oxmation chimiqua de micropollution^^-activit* Slactrique particulifc- 
25 ra au niveau das structures nerveuses* U suffit de recueillx? cette acti- 
vity dlectrique et de 1 'exploiter. 
Mi a a en oeuvre 

Lea informations bio«leetriqu*s disponiblea anr le bulbe oif actif aont je*- 
levfiee par 2 Cleetrodes de platine de 3/100 de diamfetre. Ellas sont ampli- 

30 fi€ea puis codSes, enfin emisas sur una frequence centrale de 100 KEs par 
l'taetteor (£H figure 1/1). Cst fimatteur rftaliaft en technologic CMOS per- 
met un trenscodaga prficia des modificationa d 1 activity electrique du buD>e 
olfactif . V alimentation de l'unitS tSlftaetrique a f effactue par pile li- 
thium ce qui garantit (compta tenu de la f aible conaotamation globale de la 

35 par tie emission) une autonomic de 1800 heuree. 

U trnite (I figure 1/1) est placfia dans un bac (B figure 1/1) de type 

aquarium de 60x60x40 em aliment* par l'eau a surveiller. 

Le signal tdlfoftrique iasu de l 9 fmettaur est reeueilli par 2 Slectrodee 
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d'inwc en forme dc plaque OBpE^ fig. 1/1) placSes respectivement au fond 
de I'aqujrium at prfia de la surface* Ce signal est ensuite amplifig par tin 
amplifieateur (A fig* 1/1) aynnt 80 db de sain dans la bande 110-80 He. Le 
dScodeur (D fig. 1/]) perraet de dtiaoduler le signal haute, frequence et d'ob- 
5 tenir ainsi le signal biologique initialement 'prtisent au niveau des bulbes 
olfactifa* Ce signal (Eleocrobulbogramme ou E.B.G.) est ensuite traits par 
transferase da Fourrier rapid© (F.F.T.) (terminologie anglo-saxonne) par 
un calculateur 3 faible cofit (0 fig. I/I). On obtient done one P,7.V. qui 
reprlaente la repartition de l'Snergie en fonetion de la frtiquence* 

!Q lei cette FFT est rSalisSe dans la bande 0 + 25 Hz (TFt fig* I/O* 
En 1 'absence de toute contamination le spectre finer get ique spontanS (8p 
fig# 1/1) se rfipartit entre 0 25 Hi evec une pred om inance entre 2 et 
12 Hat L'appaxition d'un mictopollnaht modifie cette repartition et I'on 
obtient nn spectra different (nrp fig. 1/1) ♦ 

15 Cea modifications de l'Snergie spectral* sent traitSes par nn corrSlateur, 
ce qui petroet de dietinguer, en fonetion des modifications du spectre, le 
type de mioropolltxant ct sa concentration dans la milieu, (concentration, 
faaille chimlqu* fig* 1/1). 
QnalitSs du Syetfeaa 

20 absolution en masse : ectuellement 10 ng/litr« t c f est-&-dire 10 fois aa- 
dessus de 1 'analyse per cbromatographie en pbase gaeeuse. 
Discrimination entre produits s relativement bonne et essentiellement dfi- 
pesdante du type de prograaae de correlation. 
Temps de rgponie 

25 II faut distinguer deux aspects : 

• le temps de rSponse ptysiologique qui est de l'ordre de 500 ms dSs que le 

micropolluaot toucha lea fossettes olfactives. 
~ le tamps de caleul * actuellement les programmes ne eont pee encore opti- 
mises. XI faut 3 minutes pour que la correlation suit obtenue. 

30 Coflt de la efratne tSlSmStrique : 

comprenant I 1 animal. 1' timet teur. l f amplificat«ur t 1* dScodeur ; infSrieur & 

5000 Fr & la date du 1/12/81. 

FiabilitS du ayst&ne tglfaggfjflue 

- aucun incident en ce qui coneerne I'Slectronique, 

35 - en ce qui coneerne i'aepect ehirurgical de Implantation: excellence dti- 
fenae physiologique de 1* animal. Aucune infection post-op fir ato ire n'a en- 
core titS conetattie alors que les interventions ont lieu en milieu septique. 
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3/ invention qui est propose* pameto avac dee mayana modestae, d'eflaurer 
tr&s corraatement la aurveillanc* da l'v&u deatiutie & la conaommatlon ou 
Hie l'tav du oilleu merin* Dans ce dernier csa l f utilisation de la truita 
«ftf. tout I fait poaaible aaia uScesaite une pSriode d 'adaptation de 3 se- 
5 mines 3 un ooie de 1 T animal *ux conditione particulieree da ealitdtS du 
wvliau. XI eat pr*f*rablo d'utiliaar une eep&co marina (actuelleanent en 

« 

m\its d'expfhrircntat^on). 

ftett* invention qui eat b&aSa aur le principe du biocapteur perx&et done 
une surveillance das modifications pbyaioo-ciilmiques de I'eau an eena la*~ 
ir £* du tarma. 

l>e tamp* de rSpon** global la chains d'analyoo eat infcSreaaant (natta- 
ment plus court Qua par las precSdSa phyaico-chimiquofl cUeeiquea d'ana* 
lyse). la fiabilitS du ayatfec aet accaptabla. 

On paut considCrer qu'vna application industrial!* ayatSmfitiqua paut 8tre 
15 enviaagfie pour rSpondra am problfimas da pollution de I'aau 
~ en amont daa prvaea d'aau deetin&e & la cone onnnac ion * 
- an aval daa station* depuration, 

-'at d'uue fa^on g£n£rale loraqu'il e'agit de eurveiller la cMmia d'una 
eaut 



2005$ 2A22B 19$31fl S. YAMAMOTO OSAKA 



NO. 8996 P. 11/19 



2518265 



BEVBNDICATIONS 

■ ■ 

1, Dispositif permattent la detection da miaropolluanta dans Vem 
douce ou dans L'eau da mar, ba*g fiur l^tilieation d T une chains de biotS16~ 
meaure, caract£ri$2e par Sexploitation da la sensorialitS d'uo animal da 
typa biocapteur (T) vivant dans un bao (B) « 

a 

5 2. Disposltif salon la ravendication 1, earactariaS par la prSeenca 

d'un fimetteur implants chirurgioalement & deneure aor la crfine de l'aniaal 
(EM) ♦ 

3. Diapoaitif aelon la ravendication 2, caract&rieS par le recoail 
de l f Emission d'un aignal.bioSlectrique iasu das structures nerveuaea da 

10 l'animal par lea Sleotrodea (Ej et £2)* 

4. Diapoaitif aelon la revendication 1, caract*risS par la presence 
d'une unite d' amplification (A) et de dScodage (&)• 



»m m t tm ■ 



.*. 20051 2H22B 19H31# S. YAMAMOTO OSAKA NO. 8996 P. 12/19 

0 

2518265 




20051 2J522B 19<29# 8. YAMAMOTO OSAKA 

y i 



NO. 8996 P. 2/19 

i i 




*2QD XV RlMIH |2H> 

TX 316SI epo nl 
rAX 4-3170 340 3016 



EuroplteoRM 
Patents mt 

Zwtigitlllt 
m Dm Hs9fl 

■aMJHung _ 



Marx, Lothar, Dr. 
PatentanwaXte Schwabe, 
Stuntzetraese 16 
81677 
ALLEMAGNE 



Sandmair, Marx 



European ~~ 
Patent Off Ice 



BfftWh at 
Search 



Office aurop«en 

dea brevets 

Deporiemwit a 
La HDyft 
OM*l©n tit 14 
IMbUCSt 




Anmt Iduno Nr/Appllcatlon No,/Damanda n a y/PataM NrvPatent Nfc/Brtvtt ii a 

01941230. 3-2313/ JP0105426 



Anmiidanftptticant/Dtmartftur^^ 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 



COMMUNICATION 

The European Patent Office herewith transmits the supplementary partial European search report under Rule 46(1) EPC 
relating to the above-mentioned European patent application. 

Copies of the documents cited In the search report are enclosed. 
The applicant's attention is drawn to the following: 

The search Division Informs the applicant that If the European search report Is also to cover inventions other than the 
Inventions first mentioned in the claims, a further search fee must be paid for each of these Inventions, within 
ONE MONTH after notification of this communication. 

If the application has been filed up to 30 June 1399, the search fee In force before 01 July 1989 (EUR 869,*) or the 

equivalent applicable on the date of payment Is payable. 

This applies also to the search fees requested under Rule 49(1) EPC. 

See also OJ EPO 06/1O99. 405. 

Moreover, the Search Division considers that the present European patent appfcstion does not comply with, the 
provisions of the European Patent Convention to such an extent that K is not possfoie to cany out a meanJngfcii search 
into the state of the art on the basis of some of the claims; reference Is made to sheet C, which is attached to the search 
report 



J5S( Additional set(s) of copies of the documents dted In the European search report is (an?) 
attached as wan. 




Note to users of the automatic debiting procedure: +b m §1 m& ■ v 



Unless the EPO receives prior Instructions to the contrary, the search fee(s) will be debited on the last day of the period 
for payment For further details see the Arrangements for the automatic debiting procedure, Supplement to OJ EPO 
02/2002. 

REGISTERED LETTER 



EPO Form 1507.3 (11.04) 



2005* 2A22B \mn 



S. YAMAMOTO OSAKA 

i I 



NO. 8996 P. 3/19 




European Patent 
Office 



SUPPLEMENTARY 

PARTIAL EUROPEAN SEARCH REPORT gnomon Number 

under Rule 4$, paragraph 1 of the European Patent EP 01 94 1230 
Convention 



Category 



DO CUMENTS CONSIDERED TO BE RELEVANT 

Citation of document with indication, where appropriate, 

FR 2 518 265 A (HUVE JEAN LOUIS) 
17 June 1983 (1983-06-17) 
* page 1, Una 28 - line 29; figure 1 * 



Relevant 
1,2,5,8 



L ACK OF UNITY OF INVENTION 

The Search DtvfeJpn consider* ma! the preeent European paltrtl applfcetton doce not ownply wftfT 
the requiremtnti of unity of Invention and Mates to eevettflnvardbne or groups of (nvofflJora, 
namely; 



see sheet B 



The present partial European March rftpon has been drawn |©f^thost^fto of mo European 

patent application wrt toh folate to thi Invention first meniionod In tho Chans, 

ot«rr#*ft9nolihiM«ft*r 



Munich 

CATEGORY OF CfTED DOCUMEMTS 



X : parlteetsrty relevant If teJaweJone 

Y : parttoufaty relavarrt V combined «fth another 

document of 9* same category 
A ;teerinotop^ background 
O:noi>^t«antfaotowra 
p : tmermediata dooumam 



18 January 2005 



CLASSIFICATION OP THE 

A61B5/0484 
A61B5/0478 
A61N1/05 
A01K67/00 
G01N33/50 
G0XN33/15 



TECHNICAL FIELDS 

Searched ontcu) 



A61B 
601N 
A01K 



Btvrtnor 

PHle, s 



T : theory or principle underlying the Invent ten 
6 : eaifler patent document, mif published on, or 

titer the filno date 
D i document cfed In me appOoatlon 
L : document otad for other reasons 

HIIHNHmillltl«)HIMHWIimi1<«>IIU(MMMIinNINIMUMMIHM"l»Hl •••«•■ 

& : member of the eama patent family, oorreeponding 
document 



2005$ 2^22B lW29i> 8. YAMAMOTO OSAKA 



NO. 8996 P. 4/19 




European Patent 
Office 



LACK OF UNITY OF INVENTION 

SHEETS 
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EP 01 94 1230 



The Search Division considers that the preeerrt European patent application does notwmply with the 
m^iementa of unity of invention and relates to eeverallnventlons or groups of inventions, namely: 

1. claims: 1-8 

screening olfactory mucosa stimulating compounds 



2. claim: 10 



treatment apparatus 



3. claims: 11-28 



measuring electrode portion 



The search division considers that there are 3 groups of Inventions 
claimed 1n the present application: 

SEARCHED 1) Claims 1-8 

NOT SEARCHED 2) Claims 10 

NOT SEARCHED 3) Claims 11-28. 

The application lacks unity within the meaning of Article 82 EPC 
for the following reasons: 

The common concept linking together the Independent claims 1, 10 
and 11 1s a measuring electrode portion Implanted 1n an olfactory bulb of 

an organlsiru^^ concep t 1 S not novel, see document EP970702 (par. 47), 

cited In the ISR. , ^ . , 

It appears that with regard to existing prior art, the special 
technical features of the first group relate to the administration ana 

analysing means. a iL _ . . _ M1 . 

The special technical features In the second. group are to be found 

1n the means for supplying a stimulation pattern. ^..^n+u 
The special technical features 1n the third group are the plurality 
of micro electrodes and their arrangement. 

The three claimed groups of Inventions appear to be applicable 
independently of each other and solve different problems (1.e screening 
of olfactory mucosa stimulating compounds vs. treatment by means of 
supplying stimulation patterns vs. improved measuring electrode). 

The subject-matter of the three groups, defined by the problems 
posed and the solutions proposed, are thus so different from each other 
that no technical relationship or Interaction can be appreciated so as to 
be linked as to form a single general Inventive concept. 
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